Pro-apoptotic role of c-Jun in NMDA-induced neurotoxicity in the rat retina.
We examined the role of c-Jun on N-methyl-D-aspartate (NMDA)-induced neurotoxicity in the rat retina. An increase in c-Jun mRNA, c-Jun protein and phosphorylated c-Jun (p-c-Jun) levels in the retina was detected 3 hr after intravitreal injection of NMDA (20 nmol). These levels peaked after 12 hr, and then returned to their control levels by 24 hr. c-Jun and p-c-Jun immunoreactivities were observed in the retinal ganglion cell layer (RGCL), especially in retinal ganglion cells (RGCs), and in the inner nuclear layer (INL) 12 hr after NMDA injection, and terminal deoxynucleotidyl transferase-mediated nick-end labeling (TUNEL)-positive cells were immunopositive for c-Jun and p-c-Jun. A c-Jun antisense oligodeoxynucleotide (AS ODN), which was simultaneously injected with NMDA, penetrated the cells in the RGCL and the INL, suppressed the NMDA-induced increase in c-Jun and p-c-Jun protein levels and reduced the number of TUNEL-positive cells in the RGCL 12 hr after the injection. The protective effect of c-Jun AS ODN on the NMDA-treated retina was also shown by the RGCL cell count and measurement of the IPL thickness, as well as by quantitative real-time PCR analysis of Thy-1 mRNA 7 days after the injection. These results suggest that c-Jun synthesis and phosphorylation participate in NMDA-induced neuronal cell death.